Dynamic shape changes of ECM-producing cells drive morphogenesis of ball-and-socket joints in the fly leg.
Animal body shape is framed by the skeleton, which is composed of extracellular matrix (ECM). Although how the body plan manifests in skeletal morphology has been studied intensively, cellular mechanisms that directly control skeletal ECM morphology remain elusive. In particular, how dynamic behaviors of ECM-secreting cells, such as shape changes and movements, contribute to ECM morphogenesis is unclear. Strict control of ECM morphology is crucial in the joints, where opposing sides of the skeleton must have precisely reciprocal shapes to fit each other. Here we found that, in the development of ball-and-socket joints in the Drosophila leg, the two sides of ECM form sequentially. We show that distinct cell populations produce the 'ball' and the 'socket', and that these cells undergo extensive shape changes while depositing ECM. We propose that shape changes of ECM-producing cells enable the sequential ECM formation to allow the morphological coupling of adjacent components. Our results highlight the importance of dynamic cell behaviors in precise shaping of skeletal ECM architecture.